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Logical Operators

® More complex conditions can be created
using the logical operations
* AND (28)
*OR(|])
* NOT (!)
® When the && is used with two expressions,

the condition is true only if both expressions
are true by themselves

A First Book of ANSI C, Fourth Edition

204111: Fundamentals of Computer Science

204111: Fundamentals of Computer Science

Topics

® Logical Operator
® The if-else Chain
® The switch Statement

® Practice

Table 4.3 The AND (&&) Operator

2
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Logical Operators: &&

If expressionOne is: And expressionTwo is: | Then, expressionOne &&
expressionTwo is:

true (that is, non-0) true (that is, non-0) true (1)

true (that is, non-0) false (that is, 0) false (0)

false (that is, 0) true (that is, non-0) false (0)

false (that is, 0) false (that is, 0) false (0)

pé&& q

p q
T T T p = condition 1 (expression 1)
T F F q = condition 2 (expression 2)
F T F T = true

F = false
F| F F
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Logical Operators: | |

Table 4.4 The OR (| |) Operator
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Logical Operators: !

Table 4.5 The NOT (!) Operator

If expression is: Then, !expression is:
true (that is, non-0) false (0)
false (that is, 0) true (1)
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Logical Operator Evaluation

int i = 15, j = 30;
double a = 12.0, b = 2.0, complete = 0.0;

If expressionOne is: And expressionTwo is: | Then, expressionOne | |
expressionTwo iS:
true (that is, non-0) true (that is, non-0) true (1)
true (that is, non-0) false (that is, 0) true (1)
false (that is, 0) true (that is, non-0) true (1)
false (that is, 0) false (that is, 0) false (0)
p q plqg
T| T T o .
p = condition 1 (expression 1)
T F T q = condition 2 (expression 2)
F| T T T =true
F| F F F = false

Expression Value Interpretation
a>b 1 true
i==3 ]| a<b || complete 0 false
a/b > 5 && 1 <= 20 1 true
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m p = condition (expression)

T F T = true

F T F = false

A First Book of ANSI C, 4th Edition 6
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Example From: http://www.kosbie.net/cmu/spring-13/15-112/handouts/notes-data-and-exprs.html#Short-circuit_evaluation

Logical Operator Evaluation (2)

® The evaluation feature for the && and || operators that
makes the evaluation of an expression stop as soon as it
is determined that an expression is false is known as
short-circuit evaluation

¢ Example:

int x =0, y = 0, z;
if ((y '=0) & ((x/y) !=9)) z
if (((x/y) 1= 0) & (y != 9)) z

¢ Once again, using the "||" operator

5; // Works!
5; // Crashes!

intx=0,y=9; ra
if ((y == @) || ((x/y)
if (((x/y) ==0) || (y

0)) z
0)) z

5; // Works!
5; // Crashes!
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Logical Operator Evaluation (3)

¢ Parentheses can be used to alter the assigned operator
priority
(6 *3 ==36/2)8& (13 <3 *3 +4) || 1(6 -2<5)

(18 == 18) 8& (13 < 9 + 4) ] 1(4 < 5)

=1 && (13 < 13) [] "1

18 0 && @

18 0

=0
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Logical Operator Precedence (2)

char key = 'm’;

inti=5, j=17, k =12;

double x = 22.5;
Expression Equivalent Expression Value | Interpretation
i+2==k-1 (1 +2) == (k - 1) 0 false
3 *i -3 < 22 ((3 * i) - J) < 22 1 true
i +2* 3>k (i + (2 * §)) =k 1 true
kK +3 <= -3 +3*i/|(k+3) <= ((-3) + 0 false

(3*1))

'a' + 1 == 'b' (‘a' + 1) == 'b’ 1 frue
key - 1 > 'p' (key - 1) > 'p° 0 false
key + 1 == 'n' (key + 1) == 'n’ 1 true
25 >= x + 4.0 25 >= (X + 4.0) 0 false
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Logical Operator Precedence

Table 4.6 C Operators Listed from Highest Precedence to Lowest Precedence

Operator Associativity
v unary -, ++, —— right to left
* % left to right
+, - left to right
<, <=, >, >= left to right
= s left to right
&& left to right
| | left to right
+=, -=, *=, [= right to left
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Logical Operators: Example

°If and Logical Operator Example
® Love6 Game: Given two integer values, first
and second. It will return True if:
¢ Either one is 6

® Their sumis 6

How to write condition?

® Their difference is 6

A First Book of ANSI C, 4th Edition
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The if-else Chain

if (expressionl)
statementl;

if (expressionl) {
statementl;

else if (expression2) } else if (expression2) {

statement2; statement2;
else } else {
statement3; Statement3;

A First Book of ANSI C, 4th Edition 13

‘éThe if-else Chain (3)
int main()

{

1 #include <stdio.h>
2
3
4 char marcode;
5
6
7.
8

printf ("Enter a marital code: ");
scanf ("%c", &marcode);

9 if (marcode == 'M')
10 printf("\nIndividual is married.\n");
b RH else if (marcede == 'S')
12 printf ("\nIndividual is single.\n");
13 else if (marcode == 'D'})
14 printf ("\nIndividual is divorced.\n");
15 elgse if (marcode == 'W')
16 printf ("\nIndividual is widowed.\n");
17 else
18 printf ("\nAn invalid code was entered.\n");
19
20 return 0;
21 }

A FITST BOOK OT ANDI L, Fourtn earton *5

| The if-else Chain (2)

no (else part)

if (expressionl) {
statementl;
else if (expression2) {
statement2;
} else {

Statement3;

Figure 4.5 The if-else chain’s flowchart st Book of ANSI C, Fourth Edition 14

The if-else Chain (4)

Income
$575 plus 16% of sales
$550 plus 14% of sales

Monthly Sales

greater than or equal to $50,000

less than $50,000 but greater than or equal to
$40,000

less than $40,000 but greater than or equal to
$30,000

less than $30,000 but greater than or equal to
$20,000

less than $20,000 but greater than or equal to
$10,000

less than $10,000

$525 plus 12% of sales

$500 plus 9% of sales

$450 plus 5% of sales

$400 plus 3% of sales

A First Book of ANSI C, Fourth Edition
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_The if-else Chain (5)

2

3 int main ()

4 {

5 float monthlySales, income;

[

7 printf ("Enter the wvalue of monthly sales: ");
] scanf ("$f", &monthlySales);

9

10 if (monthlySales >= 50000.00)

11 income = 575.00 + .16 * monthlySales;
12 else 1f (monthlySales >= 40000.00)

12 income = 550.00 + .14 * monthlySales;
14 else 1f (monthlySales >= 30000.00)

15 income = 525.00 + .12 * monthlySales;
16 else 1f (monthlySales >= 20000.00)

17 income = 500.00 + .09 * monthlySales;
18 else if (monthlySales >= 10000.00)

19 income = 450.00 + .05 * monthlySales;
20 else

21 income = 400.00 + .03 * monthlySales;
22

23 printf("The income is $%7.2f\n", income);
24

25 return 0;

26 1}

27 17

The if-else Chain (7)

char grade;
int score = 85;

if (score >= 90)
grade = 'A’;

else if (score >= 80)
grade = 'B’;

else if (score >= 70)
grade = 'C’;

else if (score >= 60)
grade = 'D’;

else
grade = 'F’;

printf(“Score: %d, Grade: %c\n", score, grade);

19

A First Book of ANSI C, 4th Edition

The if-else Chain (6)

char grade;
int score = 85;

if (score »>= 90
grade = 'A’;
if (score »>= 80)
grade = '8'; Correct?
if (score >= 70)
grade = 'C’;
if (score »>= 60
grade = 'D’';
else

grade = 'F';

printf("Score: %d, Grade: %c\n", score, grade);

A First Book of ANSI C, 4th Edition 18

The switch Statement

¢ switch statement:

¢ Allows a variable to be tested for equality

against a list of values.
® Each value is called a case

® The variable being switched on is checked for

each switch case.

Reference: http://www.tutorialspoint.com/cprogramming/switch_statement_in_c.htm

20
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} {* end of switch statement */
Figure 4.6 The expression determines the entry point 21
L~ B EE
ence
1 #include =<stdio.h> Th ° S 4
2
N e switch Statement (4)
4
5 int opselect;
[ float fnum, snum;
7
a princf("pPlease type 1n two numbers: ");
Q goanf ("%f %£*, &fnum, &snum);
10 printf("Enter a select code:");
11 princf("\n 1 for addicion");
12 princf("\n 2 for multiplication");
1z printfi"\n 3 for division : ");
14 scanf ("$d", &opselect);
15
16 switch (opselect)
17 {
18 case 1:
19 printf("The sum of the numbers entered 1s %6.3L\n", Inum+snam) ;
20 break:
21 case 2:
22 printf("The product of the numbers entered 1s %6.3f\n", fnum*snum);
23 break;
24 case 3:
25 1f (snum != 0.0}
26 printf("The first number divided by the second 1s %6.3f\n", fnum/snum) ;
27 else
28 princtfi"Dlvision by zerc 1s not allowed\n");
29 break; /* this break 1= optlional */
30 1 /* end of switch statemsnt */
31
32 return 0;
33

The switch Statement (2)

switch (integer- expression)

Start here if

r case valuat; 4—’ Terminated with a colon ‘
expression equals value! .

s If the break statement was omitted,
break; ¢=—

Start here if ———®  case value?: the following case would be
expression equals value2 executed
bréak;
Start here if —>  (ase valued:
expression equals valuel
break;
Start here if =" case valuen;
expression equals valuen
break;

Starthereifno = ®  default

default is optional
previous match

} /% end of maln() */ 23
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The switch Statement (3)

Figure 4.7 The switch flowchart 22
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The switch Statement (5)

input num input num

switch (num) {

if (num == 1) { (mmmmmmmm—) case 1:
expressionl expressionl

e e LRI

break;
1se if (num == 2) { (eeeeessssssss) case 2:
expression2

D v’

expression2

} break;
else if (num == 3) { ¢eeeess———) case 3:

expression3 expression3

break;
} else { (smm)  default:

expression4 expression4

24




204111: Fundamentals of Computer Science 204111: Fundamentals of Computer Science

’i‘ indlfd?; stdio.h> Reference: http://www.programiz.com/c-programming/c-switch-case-statement
int main
S The switch Statement (6) sinciude <steions 1 € SWitch Statement (7)
float numil,num2; int main()
printf("Select an operator either + or - or * or / \n"); 29819 Output 99013 Run Tysunsy { char c:
scanf("%c",&0); . N >
printf("Enter two operands: "); Enter operator either + or - or * or/ int capital_a = 0, letter_a = 9, other = 0; _
scanf ("% F%F ", &numl , &num2) ; * f2@819 Output 310113 Run Tusun3s Aef 1
zw1tch(0) E';tf’:‘;"‘_’ :’gzra"ds: 2345 printf("Input a character:"); | inputacharacter: A
case '+': i : i Scanf( "%c ": &C)3 Input character is A, capital_a =1, letter_a =1, other =1
printf("%.1f + %.1f = %.1f",numl, num2, numl+num2);
b ks 5 o 4 & 4
case switch(c) ' { ' @1@819 Output 91013 Run Tdsunsa a3ef 2
printf("%.1f - %.1f = %.1f",numl, num2, numl-num2); case A.: Input a character: a
break; capital_a++; ) o _ _
case '*': case 'a’: Input character is a, capital_a = 0, letter_a = 1, other = 1
g:i:tf("%.lf ST AT um, a2 letter_a++; f28£19 Output 910113 Run Tusunsa ﬂ%ﬁ3
case / ’ default N .
pr‘1nt-F( %.1f [/ %.1f = %.1f",numl, num2, numl/num2); other++; Input a character: ¢
break; } Input character is c, capital_a = 0, letter_a = 0, other =1
/* If operator is other than +, -, * or /, error message is shown */
default:
printf("Error! operator is not correct"); printf("Input character is %c, capital_a = %d, letter_a = %d,
break; other = %d", c, capital_a, letter_a, other);
} /* C program to demonstrate the working of switch...case statement */ return @;
return ©; /* C Program to create a simple calculator for addition, subtraction, multiplication and division */ } 26
#include <stdio.h> case ‘A" PraCtlce 1
int main() :
chir < b . case 'a" 1. Lmﬂm‘mmsﬂa%msﬂm (10, 5, 2, 1) NIBLALLSA .50 Tag
int count_a = 9, coun = 0, other = 0; is simi
20 - ’ f:(s'm"agtl‘l’ ) n’muﬂ‘lmmmmmaoaﬂ‘l%ma 1 fi9 50 uninew (laid
. " TR if(c=="A"]|c=="a'
gzgﬂﬁfﬂyiﬂpugc‘;‘,Cha'"ac"e'"' ); Lﬁﬂamaﬂ)TﬂﬂnmsnaumaanaumsﬂmLsmmummn
ok 3 o ' < 4
f2a819 Output 31NN13 Run Tﬂillﬂiu a%3In 1 ‘Ylﬁﬂﬂa% Leﬁu
switch (c) { Input a character: A 4 & o
case 'A': Input character is A, count_a =1, count_b =0, other =0 - AT 12 UM @dvnan 38 Un
case 'a’: — — ° =
count_a++; 618£19 Output 911113 Run lsunsa asedi 2 10 U 3 L3I
break; . a
case 'B’ :’ Input a character: B ° 59 1 L‘ﬁiﬂiy
case 'b’: Input character is B, count_a = 0, count_b = 1, other = 0 -
count_b++; — 21U 1 A8
break; @28£19 Output 31013 Run Tisunsa ason 3 -
default : : . °1 U 1 1K
other++; nput a character: c o
} Input character is c, count_a = 0, count_b = 0, other = 1 1.1 Lﬁ b Pseudocode ttaz Flowchart
s n . — — [ v
printf("Input character is %c, count_a = %d, count b = %d, 1.2 aanKkUY Input Wag Output d1usulrnaaauldswnsa
other = %d", c, count_a, count_b, other); \
. = = L
} return ©; 1.3 @auldsunsunisn ¢ aanaanuuulilnda 1.1
27 A First Book of ANSI C, 4th Edition 28
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Practice 2

2. unywin1aainsa lagfineazBansain1saainsnaiuans
1 [~ [ a
Twasreauans nehazuumilwaznaion

AT tN3IA

aauet 80 3wl

A
an1 80 ualsithn 70 B
N3 70 ualsishn 60 c
N3 60 walsishn 50 D
Mn31 50 F

2.1 1389w Pseudocode az Flowchart
2.2 8anuuy Input LAz Output d1wsulanasaullsunsy
2.3 1awlilsunsuniun ¢ axnaanuuulyluza 2.1

29
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Practice 4.1

- | Qs ™ =} dl aq
* Tmdantsanuazsiaianzasldsunsa ilauanddsns
AN IRNEAT (Chinese Zodiac Year) 3101l a.6. Tag

- { o [
* Tinvas Wuililadyanwaliin
d07 12 @1 sznauaay Rat, Ox,

Tiger, Rabbit, Dragon, Snake, Horse,

Goat, Monkey, Rooster, Dog, Pig
~ o @
* AN waAIAINLLwIau 9
sauaz 1y

| |
Practice 3

(¥ A ¥ o [ A 1 &
3. avedavanyszid 15w lngfiasiadaudinduiay
=} o [V L o Y o o ¥
0-9 ¥i7@ AIBNWINTWIBDINY I ﬁ’]ﬂé‘l%%’lm’lﬂ‘)aﬂﬂ‘i Sl‘i/i
a a 1 1
Gli'mﬁafuLWNLGIN'J’]U.I%&‘S%:%%?JV[,N

3.1 1289w Pseudocode L.az Flowchart
3.2 aanuuy Input waz Output dsulanasauldsunsa

3.3 Waulisunsnnie ¢ eanoanuuuldlnda 3.1
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[« 7] 1 = | = [« ] [« 7] = |
2999 13N UL NN A.6.

1 a.a. Tunung
1992 Monkey (28n)
1993 Rooster (32N1)
1994 Dog (38)
1995 Pig (n1)
1996 Rat (720)
1997 Ox (a3)
1998 Tiger (218)
1999 Rabbit (1012)
2000 Dragon (32139)
2001 Snake (312484)
2002 Horse (nz13ig)
2003 Goat (NzU¥)
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Practice 4.2

U w = =} lﬂl Qo
* Tmdanasawuazsiananvasldsunsy iauansdsnis
AMIN1IN1516132911 (Elements) Taa

* s1qszdTiia ezdsznavais 5 516 laud
Water Wood Fire Metal Tagaziawasoas 21
* (hint: 13013099 NAMAIVDI T A.61.)

O 0-1 = Metal

O 2-3 = Water . .

O 4-5=Wood g

O 6-7 = Fire

O 8-9 = Earth

o & 1 o A o 4 .
. mu?u?mﬂ:,nm:gnmﬂuﬂ‘[ﬂﬂmq o o

LAZINHATILW 4 St

[jn] [ta]

o & [~
9NINDY mﬂﬂ 19 1w

> 4a% / Generating Interaction
ey 8%, | Overcoming Interaction




